We present the recent Fermilab calculations of the masses of the light quarks, using tadpole-improved Sheikholeslami-Wohlert (SW) quarks. Various sources of systematic errors are studied. Our nal result for the average light quark mass in the quenched approximation evaluated in the M S scheme is mq( = 2 GeV; n f = 0 ) = ( m u + m d ) = 2 = 3 : 6 0 : 6 MeV.
Introduction
We present recent results on the light quark mass determination using the SW action [1] , which are updates of the last year's results [2] . For results from wilson and staggered fermions see [3] [4] [5] .
The basic procedure is to extract the pseudoscalar masses (m P S ) n umerically for a range of quark masses and determine the linear coecient in the chiral extrapolation, (m P S a ) 2 = A e m lat q a
(1) where e m lat q = ln(1 + 1=2 1=2 c ), with u 0 and u 0 4 p < U P > M C [6] .
Using the experimentally measured pion mass as an input, we obtain the light quark bare mass e m lat q , which is the average of the up and down quark masses. We convert it to the light quark mass m q in the M S scheme by perturbation theory. Table 1 shows the lattices used for the simulation. We use the SW fermion action. For = 5.5, 5.7 and 5.9 the clover coecient c is the Presented by T.Onogi. 
Systematic Errors
We use the multi-state smearing method [7] to suppress excited state contamination. The smearing sources are ts to the measured wavefunctions of the pseudoscalar ground and excited (3) For = 5.5, 5.7 and 5.9, we use 1S, 2S and local sources, while for = 6.1, only 1S and local sources are used. We c hoose 2 2 t w o-state ts as our best ts. In order to estimate the systematic error of excited state contamination, we compare our best ts with the results from 1 1 one-state and 3 3 three-state ts. We nd that the dierence is less than 1% for = 5.7, 5.9 and about 1-1.5% for = 6. 
The mean-eld improved bare mass e m lat q is given by e m lat q = m 0 =(1 (=3) v +: : : ) in perturbation theory [6] . 0 = 2= is the leading quark mass Table 2 Our results for A, the coecient of the linear t in the m 2 chiral extrapolation, e m lat q (in MeV), the tadpole improved lattice bare mass, and m q (2 GeV) (in MeV), in the M Sscheme, renormalized at 2 GeV (q = =a; 1=a.) . There are both O(a) and O(a 2 ) corrections to the action, and the continuum extrapolation could change depending on the relative size of these subleading terms. All we can say is that there is a systematic downward trend as we approach to the continuum. Without a theoretical argument to tell us about the a-dependence, we take the = 6.1 result as an upper value and take the linearly extrapolated value using = 5.7, 5.9, 6.1 as a lower value. Our estimate of the continuum extrapolation error is 11%. (See Figure 3.) 
Summary
In summary, our error estimates are, excited states < 1.5% chiral extrapolation 3% perturbative 5% continuum extrapolation 11% combined 17%
The perturbative and a dependent errors are intertwined. We combine them linearly in the following way. As we saw earlier, the scale of the coupling constant q is arbitrary. When we discuss the continuum limit, we therefore perform the extrapolation of the data for both q = 1 =a and =a (Figure 3 
